Objective: The main purpose of this study was to create a Japanese version of the exercise motivation for health scale (EMHS) and examine its psychometric validation. Methods: In study 1, participants were 532 Japanese residents (M = 42.82 ± 13.29, 275 males 257 females). A questionnaire (29 items) modified from the motivation for regulation of eating behavior scale (REBS) was completed. In study 2, participants were 679 (M = 42.82 ± 13.29, 296 males and 383 females aged between 20 -85) Japanese residents. Well-being, social support, and stage of change in transtheoretical model (TTM) were used as criterion to test the validity of EMHS. Results: Study 1 reported that the principal component analysis (PCA) of the EMHS revealed good construct validity. The Cronbach's alpha coefficient of the 6 subscales ranged from 0.77 to 0.89. Study 2 indicated convergent and discriminant validity on relationship between well-being and stage of change. A relatively high compatibility (GFI = 0.91, AGFI = 0.87, CFI = 0.93, RMSEA = 0.08) was observed. Two significant differences between gender groups were found in the sample, a higher autonomous regulation on women, and a higher amotivation on men. Conclusion: The results suggested that the Japanese version of EMHS is reliable and valid, and can be used as a tool for measuring the motivation to exercise for health.
Introduction
Over the past century, although historically medical and public health efforts have focused on the length of life, increased health-care costs associated with improved longevity and "lifestyle diseases" place growing pressure on individu-als to assume a more active role in managing their health and improving their quality of life [1] . Current public health recommendations focus on diseases self-management and on self-regulation. Exercise regulation, which can be used to prevent and treat a variety of physical and psychological diseases [2] [3] , is one such domain in which individuals can positively influence people's health and well-being. In this context people engage exercise for health. It was reported that health motivation promotes autonomous exercise regulation and participation [4] . In addition, even though people exercise for health, there are some different situations. For example, some people don't like exercise for competition, and they can enjoy exercise for health. While some people are motivated exercise for health by expectation from others. There are some kinds of exercise motivations for health that should be further to examine.
To help us more effectively encourage regular and adequate exercise, recent research has sought to improve our understanding of individuals' motivations for physical activity. Clearly, motivational processes can be studied in a terms of underlying mechanisms in people's brains. But meanwhile it is also a function of the more proximal sociocultural conditions which influence not only what people do but also how they feel. Therefore, most theories of human motivation have focused on the effects of social environments, including the rewards, incentives, and relationships inherent in them, and have assumed that more motivation, however catalyzed, will yield greater achievement and more successful functioning [5] [6] . In contrast, self-determination theory (SDT) has maintained that there are different types of motivation-specifically, autonomous and controlled motivation-and that the type of motivation is generally more important than the amount in predicting life's important outcomes [7] . SDT conceptualizes a continuum ranging from extrinsic to intrinsic motivation characterized by perceived locus of causality and corresponding processes [8] . On the basis of this conceptualization, some scales to measure exercise motivation were developed based on SDT [9] - [14] . However, among these scales, with exercise motivations, not all of them are related to health.
To measure motivation for health behavior, Pelletier et al. (2004) developed the initial version of the Regulation of Eating Behavior Scale (REBS; 24 items) on the basis of the SDT to help people maintain healthy eating behaviors and integrate them into their lifestyles. The REBS was able to predict consumption of total dietary fat and improve biological indicators of low-density lipoprotein cholesterol (LDL-cholesterol) and total cholesterol/high-density lipoprotein cholesterol (TC/HDL-cholesterol) levels as well as decreases in mean body weight [15] .
Recently, Kato et al. (2013a) translated the REBS into Japanese and developed its modified version called the Motivation for Healthy Eating Scale (MHES) that assesses the motivational orientation toward healthy dietary regulation. The MEHS focuses on healthy eating attitudes, subjective health and body mass index (BMI) [16] . Particularly strong autonomous motivation was closely correlated with a balanced diet, a positive attitude toward having breakfast, and better subjective health. HDL-cholesterol level was correlated with autonomous motivation positively and with amotivation negatively [17] . MHES has good psychometric validity to measure healthy eating motivation.
Both eating and exercise for health are important lifestyle habits for health. In this study, we would like to offer some thoughts on the work by Kato et al. (2013a) and modify the MHES to develop exercise motivation for health scale (EMHS). In addition, the MHES includes 29 items. A package of 29 items questionnaire is a huge quantity for allowing the inclusion in larger survey studies with other primary purposes. Specifically, a survey to gather information not only on exercise but also eating behavior and mental health aspects, which would be conventional in the field of health promotion, could easily become unwieldy.
Thus, in Study 1, we created an exercise motivation for health scale (EMHS) comprising 18 items and tested its psychometric properties. Subsequently, reduced subscales were examined for validity and reliability. Lastly, the validity of the scale was further examined among Japanese people in Study 2. 
Measurements
Exercise Motivation for Health Scale (EMHS): The initial version of the regulation of eating behavior scale (REBS) is used to assess motives for regulating eating behavior. It comprises six subscales: "intrinsic motivation", "integrated regulation", "identified regulation", "introjected regulation", "external regulation"
and "amotivation" (a total of 29 items). Participants rank statements along a seven-point continuum from 1 (does not correspond at all) to 7 (corresponds exactly) [16] . This scale has been translated into Japanese and the Japanese version has been tested and validated successfully among college students [16] - [18] .
In this study, on the basis of the work by Kato et al. (2013a) , the scale was modified to focus more on exercise behavior for health. Its content validity was confirmed by two health psychologists. Items were presented in random order.
Data Analysis
To confirm the contractual validity firstly, covariance structure analysis of the multi-factor model was performed with 29 items. Then, the principal component analysis (PCA) was performed on the version of the EMHS with 29 items. To reduce the number of items, the second PCA was performed with the three highest factor loading items from the results of the first PCA. Alpha reliabilities (Cronbach's alpha) were computed as a measure of the internal consistency of dimensions. The Statistical Package for the Social Sciences (SPSS) ver. 23 was used for all analyses.
Results
The results of covariance structure analysis showed good adaptation towards SDT structural model. The indexes of adaptation of 29 items EMHS were GFI = 0.89, AGFI = 0.83, CFI = 0.93, and RMSEA = 0.07.
PCA was performed on each subscale of the EMHS separately. Factor loading were above 0.543. Each subscale was confirmed to assess one dimension. The number of items was reduced to three for each of the six subscales by selecting items that loaded exclusively on their appropriate factors. Results of the second PCA are presented in Table 1 . Evaluation of the internal consistency of the subscales was revealed to be adequate. Cronbach's alpha ranged from 0.77 to 0.89.
In summary, the purpose of study 1 was to develop the items of the EMHS and to evaluate its measurement properties using SDT [7] . The results provided evidence supporting the content and construct validity of the EMHS and each of its six subscales: "intrinsic motivation", "integrated regulation", "identified regulation", "introjected regulation", "external regulation" and "amotivation". Each subscale includes three items for a total of 18 items.
Study 2
Study 2 aimed to further examine the criterion validity of the EMHS among Japanese people. In addition to the EMHS, social support, well-being, and stage of change toward exercise were measured because the relations between motivation and these factors are significantly predictable.
The satisfaction of three basic psychological needs, namely, autonomy, competence, and relatedness, is suggested to be essential for psychological well-being [8] . In particular, satisfaction of these needs leads to more autonomous forms of motivation and well-being [19] . Furthermore, it is reported that the degree of autonomous motivation can predict well-being [20] . The relation between autonomous motivation and well-being is expected to be significant.
Relatedness has been identified as one of the innate physical needs that are the basis for self-motivation [8] . Social support is reported to have a particularly strong association with higher levels of physical activity [21] [22] , showing that it affects internal and external motivation [23] . Another investigation clarified that perception of social support affected the degree of autonomous motivation. Social support is thus expected to have a significant positive relation with autonomous motivation [20] . Prochaska and Clemente developed the Transtheoretical model (TTM) [24] , which has been adopted as an appropriate and possibly effective basis for lifestyle intervention. The TTM identifies five stages of change: Precontemplation, Contemplation, Preparation, Action, and Maintenance based on readiness for the targeted behavior. Exercise behavior has been confirmed to follow the pattern outlined by these stages of change [25] . Accordingly, in this study, it is hypothesized that each degree of motivation for exercise corresponds to one of the stages of change.
Participants
In this study, questionnaire was conducted among 1039 citizens and 1004 
Measurements
Exercise Motivation for Health Scale (EMHS): Participants completed the 18 items on the EMHS as the index of SDT's exercise regulation for health. The EMHS contains six subscales measuring "intrinsic motivation", "integrated regulation", "identified regulation", "introjected regulation", "external regulation"
and "amotivation". The following instructions were provided: "We would like to know what you think about exericise for health. Please check the appropriate item number that is closest to your opinion." Participants answered each item on a six-point scale ranging from 1 (don't agree at all) to 6 (agree completely).
Well-being: We used the Ikigai scale (Ikigai-9) to measure well-being, defined as a positive purpose, a sense of fulfillment, and social relationships, and its effects on mentalhealth. The concept of Ikigai is a Japanese understanding of well-being. The reliability and validity of this scale had been confirmed [26] . The Ikigai-9 comprises three subscales (nine items), namely, "Challenge", "Life Satisfaction", and "Social Role", and a five-point Likert scale was used from 1 (almost always true) to 5 (almost never true). Internal consistency for the current sample was 0.83.
Multidimensional Scale of Perceived Social Support (MSPSS):
This scale subjectively evaluates the participant's perceived social support from family, friends, and significant others [27] . The psychometric properties of this scale have been examined among Japanese people [28] . The MSPSS comprises 12 items containing three subscales: support from family, support from friends, and support from significant others. Respondents indicate their agreement with each item on a seven-point response scale from 1 (disagree strongly) to 7 (agree strongly).
Higher scores indicate stronger perceived social support. The MSPSS has good internal reliability and factor analysis has confirmed the suitability of the three-subscale structure [28] . In this study, Cronbach's α were 0.88 -0.92.
Stages of Change to the Exercise Scale (SCES): This scale consisted of a single question intended to sort the participants into five categories on the basis of the Transtheoretical Model (TTM) of behavior change [24] . The validity of SCES has been demonstrated by Marcus et al. [29] . The SCES resembles a ladder with each rung representing a different stage. It includes the following stages: 1) Precontemplation: Those who do not anticipate the beginning of exercise in the next six months; 2) Contemplation: Individuals in this stage may seriously intend to exercise within the next six months or are at least contemplating exer-cising within the next six months; 3) Preparation: Those planning to change their behavior in the near future and already preparing for action; 4) Action: Individuals in this stage may exercise regularly but have been doing so for less than six months; and 5) Maintenance: Individuals in this stage exercise regularly and have done so for more than six months. From among these five stages, participants in this study were asked to pick the one that most accurately described their current interest in exercise or/and exercise behavior.
Statistical Analysis
Covariance structure analysis of the multi-factor model was performed on the EMHS to confirm the structure of the scale by Amos ver. 23. Additionally, the motivation score for autonomous regulation of exercise behavior was computed by the relative autonomy index (RAI). Intrinsic motives are highly internal, whereas motives pertaining to strong external controls are weighted in the externally motivated direction. The results can be summarized as a single score measuring the degree to which an individual's decisions regarding exercise for health are self-determined. The "intrinsic motivation" scale is weighted 2, the "identified regulation" scale 1, the "introjected regulation" scale −1, and the "external regulation" scale −2. This weighting procedure is justified by the simplex structure of the measurement [30] which was calculated using the formulation: RAI = 2 × (intrinsic motivation) + (identified regulation) − (introjected regulation) -2 × (external regulation). It has been reported that RAI can predict the ideal form of support for education [31] [32] . SPSS ver. 23 and Amos ver. 23 were used for all analysis.
Results
Covariance structure analysis of the multi-factor model was performed. The indexes of adaptation were GFI = 0.91, AGFI = 0.87, CFI = 0.93, and RMSEA = 0.08. The Cronbach's alpha coefficients of six subscales ranged from 0.82 to 0.89 in this study.
Pearson correlations were calculated among the six subscales, RAI, social support, and well-being ( Table 2 ). The correlations among the six factors of the EMHS are presented in Table 2 . The results showed that there was a very strong positive correlation between intrinsic motivation and integrated regulation (r = 0.708, p < 0.001), a positive correlation between intrinsic motivation, identified regulation and integrated regulation (intrinsic motivation and identified regulation, r = 0.495, p < 0.001; identified regulation and integrated regulation, r = 0.612, p < 0.001), and weak positive correlations between introjected regulation and intrinsic motivation (r = 0.181, p < 0.001), between external regulation and intrinsic motivation (r = 0.178, p < 0.001), between integrated and introjected regulation (r = 0.251, p < 0.001), between introjected and external regulation (r = 0.290, p < 0.001), and between introjected and external regulation (r = 0.171, p < 0.001). There were negative correlations between amotivation and all other factors except external regulation (e.g., intrinsic motivation and amotivation, r = Meanwhile, correlations between motivation, RAI, well-being, and social support can be seen in Table 2 . Autonomous motivation and RAI were related Descriptive data divided into sex-based groups are presented in Table 3 . A t-test revealed that men reported lower identified regulation (t = 2.80, p < 0.01) and higher amotivation (t = 2.35, p < 0.05) compared with women. There were no significant differences among the other four factors.
In this study, participants were asked to respond to the SCES per their current degree of interest and action in exercise and actual involvement in exercise, mainly with regard to the length of time they had been practicing their exercise.
According to the stage they selected, the volunteers were divided into five groups, namely, Precontemplation, Contemplation, Preparation, Action, and 13.84% in Preparation, 4) 10.46% in Action, and 5) 18.26% in Maintenance. As Table 4 depicts, those in Maintenance showed the highest scores for autonomous motivation and RAI. Those in Precontemplation revealed the high scores for amotivation and the lowest scores for motivation and RAI. Scores for controlled motivation (introjected and external regulation) were higher in the Preparation stage. 
Discussion
Based on the regulation of eating behavior scale and SDT, this study selected Japanese people as subjects and developed a modified version of exercising for health, which comprised six factors (18 items) by PCA, namely "intrinsic motivation", "integrated regulation", "identified regulation", "introjected regulation", "external regulation" and "amotivation". The results suggested that the EMHS is a suitable measurement of exercise motivation for the people. Compared to the work by Wilson et al. [11] , the items of EMHS reduced in order to obtain a more easily applicable (short) version. Furthermore, in Study 2, we cross-validated the EMHS with a new sample to confirm its criterion validity. The adaptation indexes of covariance structure analysis indicated a relatively high compatibility between the model and sample data. The results indicated a relatively high compatibility between the scale and sample data.
SDT postulates a continuum of autonomy to order those types of motivation. Overall, adjacent subscales generally showed higher correlations (e.g., intrinsic motivation and integrated regulation, r = 0.708) than the subscales farther apart (e.g., intrinsic motivation and identified regulation, r = 0.495, or intrinsic motivation and amotivation, r = −0.293, p < 0.01). These results were in line with a prior study [15] and supported the presence of a self-determination continuum.
Criterion validity between the EMHS, social support, and well-being were demonstrated with the Pearson correlation coefficient. As expected, social relationship and well-being related to the autonomous regulation positively, whereas related amotivation negatively; i.e., the exercise participant with a higher positive purpose, a sense of being full, and social support is more sufficiently motivated to be physically active. SDT researchers devoted to find the conditions that facilitate autonomous motivation [8] [19] . On the basis of empirical and theoretical considerations, we proposed that conditions of the basic psychological needs would facilitate autonomous motivation [8] . Three psychological needs "competence", "autonomy" and "relatedness" were reported to facilitate autonomous motivation [33] . Per the definition of mental health by WHO, satisfaction of basic psychological needs is considered a state of well-being [20] . As a result, it was reported that well-being related to autonomous motivation positively and amotivation negatively. Moreover, when we consider about psychological needs and well-being, relationships with others are important. In this study, emotional social supports correlated positively with autonomous motivation and negatively with amotivation. Those links also point to the validity of the EMHS.
In this study, we also investigated the participant's intention and the current degree of involvement in physical activity using SCES. Results suggested that the participants with higher autonomous exercise regulation (intrinsic motivation, integrated regulation, and identified regulation) exhibited higher intention and could persist in exercise behavior. For example, in the different stages, the participants in Maintenance with the most interest and involvement in exercise behavior achieved the highest score in autonomous and controlled regulation. In contrast, those in Precontemplation with no intention and exercise achieved the lowest score in almost all of the subscales except amotivation. In fact, the level of reflective self-endorsement and willingness associated with a behavior or class of behaviors should be associated with greater persistence [34] . Thus, our results show consistent support for the positive relation between more autonomous forms of motivation and higher degree of interest and participation in exercise behaviors. These results were in line with the previous study [35] [36] .
Regarding gender, there were significant differences in motivations for a healthy life-style [37] . Women reported the reasons of health-related activities as "duty" and "the feeling of staying young" more than men. Two significant differences between the groups were found in this study. The scores of identified regulation were higher in women than men. Women might value health more than men. Men showed less autonomous regulation (mainly in identified regula-tion) and higher amotivation compared with women in this sample. Motivation for healthy eating also showed similar results [18] . Women revealed a higher, integrated, and introjected regulation and less amotivation than men.
Conclusions
To summarize, EMHS, with its appropriate psychometric properties, can be used to measure the exercise motivation for health. Autonomous motivation predicts good performance and maintenance of health behavior. Furthermore, we conclude that exercise motivation for health relates to social support, well-being, and stages of change to exercise. Since there isn't exercise motivation related to health in academic field and health is very important for human. So this study presented a short version to investigate exercise motivation for health which is suitable for Japanese, and may contribute to the literature on exercise with examining how some social and psychological infectors affect our exercise for health. And we also hope that EMHS can help people maintain exercise for health.
In future, contribution of psychosocial factors toward exercise motivation for health can be clarified further and information for behavior change toward exercising for health will be accumulated using EMHS. For example, the predictive ability of the EMHS with respect to relation with a biological indicator like metabolic syndrome was not formally validated in this study and must be tested in future research. And the participants in present study are aged 20 years or more. Since gaining autonomous motivation for exercise is considered to begin at a younger age, EMHS should be used to further examine the validation and reliability on younger participants.
